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inserted into a confined space for inspection 
of structure -not normally accessible to view. 
An example of such use is found in gas 
turbine engines where it is required to inspect 

15 the interior of the engine from a position out- 
side a casing enclosing the engine. Where 
the inspection is to be of stator blades of a 
turbine of the engine there is the difficulty 
of having to feed the intrascope into the con- 

20 fined space between the stator blades and 
adjacent rotor blades. The main object of 
this invention is to provide an intrascope 
which will facilitate such inspection opera- 
tions. 

25 According to this invention there is pro- 
vided an intrascope comprising a flexible 
elongate Hght guide, a fastening device 
secured at one end of the light guide and 
operable to attach that end to an adjacent 

30 structure, an operating device for the fasten- 
ing device connected to the light guide in 
the proximity of the other end thereof, and 
flexible elongate means connected to the light 
guide along the length thereof for transmit- 

35 ting motion between the operating member 
and the fastening device for the operation 
thereof. 

Referring to the example of the gas turbine, 
the fastening device makes it possible to 
40 attach the one end of the light guide to the 
turbine blades which can then be moved to 
feed the light guide along the stator blades 
for the inspection thereof. 

An example of the invention will now be 
45 described with reference to the accompanying 
drawings wherein: — 

f_}E : I is a sectional end view of a repre- 



R 14322/11 

uiaucs secured to tne casing 10. 

The casing 10 comprises an opening 15 
for the introduction of an intrascope 16 which 
comprises a flexible sheath 17 provided at 60 
one end, the objective end, with a lateral 
light receiving aperture 19 and at the other 
end with an eye-piece 20. The body 17 
includes a fibre-optic light guide 21 con- 
nected between the eye-piece 20 and a mirror 65 
22 set at 45° to the axis of the guide 21 
so as to make it possible for the guide 21 to 
receive and. transmit light through the aper- 
ture 19. 

The intrascope includes at the objective 70 
end thereof an inflatable rubber bag 23 of a 
dimension suitable for being inserted between 
two adjacent rotor blades 13 while at least 
partially deflated and being held in position 
between the blades by being inflated. For the 75 
purpose of inflation and deflation the bag 23 
is connected by a pipe 24 to a squeeze pump 
25 at the eye-piece end of the intrascope. 
The bag 23 is connected to the body 17 
by a pivotal joint 26 for purposes to be 80 
explained. 

The light guide 21, besides comprising 
fibres connected to the eye-piece 20, may 
also include fibres for the transmission of 
light from a light source (not shown) to the 85 
mirror 22 for illuminating the object to be 
viewed. 

In use, the bag 23 is inserted by an 
operator through the opening 15 into posi- 
tion between two adjacent blades 13 and is 90 
inflated to become lodged between these 
blades. It will be noted in Fig. 2 that in 
the present example the opening 15 is situated 
so that the bag has to be passed first through 
between the stator blades 14 before it reaches 95 
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(71) We, ROLLS-ROYCE LIMITED 
a British Company of Moor Lane, Derby, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
5 and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to intrascopes. 

It is known to provide intrascopes in the 
10 form of a flexible light guide which can be 
inserted into a confined space for inspection 
of structure not normally accessible to view. 
An example of such use is found in gas 
turbine engines where it is required to inspect 
15 the interior of the engine from a position out- 
side a casing enclosing the engine. Where 
the inspection is to be of stator blades of a 
turbine of the engine there is the difficulty 
of having to feed the intrascope into the con- 
20 fined space between the stator blades and 
adjacent rotor blades. The main object of 
this invention is to provide an intrascope 
which will facilitate such inspection opera- 
tions. 

25 According to this invention there is pro- 
vided an intrascope comprising a flexible 
elongate light guide, a fastening device 
secured at one end of the light guide and 
operable to attach that end to an adjacent 

30 structure, an operating device for die fasten- 
ing device connected to die light guide in 
the proximity of the other end thereof, and 
flexible elongate means connected to the light 
guide along the length thereof for transmit- 

35 ting motion between the operating member 
and the fastening device for the operation 
thereof. 

Referring to the example of the gas turbine, 
the fastening device makes it possible to 
40 attach the one end of the light guide to the 
turbine blades which can then be moved to 
feed the light guide along the stator blades 
for the inspection thereof. 

An example of the invention will now be 
45 described with reference to the accompanying 
drawings wherein: — 

Fig. 1 is a sectional end view of a repre- 



sentative portion of a turbine of a gas turbine 
engine; and 

Fig. 2 is a section on the line II— II in 50 
Fig. 1. 

Referring to the drawings, the turbine com- 
prises a casing 10 in which is supported 
for rotation a rotor 11 having a body 12 
supporting turbine blades 13. Adjacent the 55 
rotor there is the usual stator comprising 
blades 14 secured to the casing 10. 

The casing 10 comprises an opening 15 
for the introduction of an intrascope 16 which 
comprises a flexible sheath 17 provided at 60 
one end, the objective end, with a lateral 
light receiving aperture 19 and at the other 
end with an eye-piece 20. The body 17 
includes a fibre-optic light guide 21 con- 
nected between the eye-piece 20 and a mirror 65 
22 set at 45° to the axis of the guide 21 
so as to make it possible for the guide 21 to 
receive and transmit light through the aper- 
ture 19. 

The intrascope includes at the objective 70 
end thereof an inflatable rubber bag 23 of a 
dimension suitable for being inserted between 
two adjacent rotor blades 13 while at least 
partially deflated and being held in position 
between the blades by being inflated. For the 75 
purpose of inflation and deflation the bag 23 
is connected by a pipe 24 to a squeeze pump 
25 at the eye-piece end of the intrascope. 
The bag 23 is connected to the body 17 
by a pivotal joint 26 for purposes to be 80 
explained. 

The light guide 21, besides comprising 
fibres connected to the eye-piece 20, may 
also include fibres for the transmission of 
light from a light source (not shown) to the 85 
mirror 22 for illuminating the object to be 
viewed. 

In use, the bag 23 is inserted by an 
operator through the opening 15 into posi- 
tion between two adjacent blades 13 and is 90 
inflated to become lodged between these 
blades. It will be noted in Fig. 2 that in 
the present example the opening 15 is situated 
so that the bag has to be passed first through 
between the stator blades 14 before it reaches 95 
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the rotor blades, and a certain amount of 
manipulation or wriggling of the sheath 17 
may be necessary, accompanied by slight turn- 
ing to and fro of the rotor, to make it pos- 

5 sible to position the bag 23 # correctly. In 
this connection the pivotal joint 26 makes 
it possible for the assembly of the body 17 
and bag 23 to accommodate itself to the 
difference in the angle between the blades 13 

10 and 14. 

The body 17 is so positioned by the opera- 
tor that the aperture 19 faces the adjacent 
edge" of the nearest blades 14 and the opera- 
tor can do this simply by turning the body 

15 17 about its own axis until he obtains a satis- 
factory image in the eye-piece. Thereafter 
the aperture 19 is moved from one blade 
14 to the next simply by another operator 
turning the rotor accordingly. 

20 The pivotal joint 36 is situated in align- 
ment with the light guide and the bag 23 can 
be pivoted into such alignment so that the 
assembly is comparatively slender and can be 
passed through confined spaces, e.g. between 

25 two adjacent blades 14, towards the operative 
position. This alignment of light guide, pivot 
and bag is achieved by situating the joint 26 
so that the pivot axis 27 intersects the axis 
28 of the light guide at right angles. 

30 The pivot joint 26 is so constructed that 
a space 29 is left inside the joint 26 in the 
position of the axis 28 of the light guide. 
To this end the joint comprises two members 
30, 31 respectively connected to the light 

35 guide 21 and to the bag 23 and situated to 
one side of the axis 28. This provides space 
for the passage of the pipe 24 from the 
sheath 17 to the bag, see Fig. 2. Also the 
space 29 provides for the possibility of using 

40 the intrascope for viewing forwards, i.e. in 
the direction of the axis 28, instead of at 
right angles thereto. 

The squeeze pump comprises a rubber bulb 
32 having inlet and outlet valves 33, 34 for 

45 pumping up the bag 23 and a relief valve 
35 for emptying the bag when the intrascope 
has to be removed. 

The light guide is not specifically described 
as such guides are well known per se. 

50 WHAT WE CLAIM IS: — 

1. An intrascope comprising a flexible light 
guide, a fastening device secured at one end 



of the light guide and operable to attach 
that end to an adjacent structure, an operat- 
ing device for the fastening device connected 55 
to the light guide in the proximity of the 
other end thereof, and flexible elongate means 
connected to the light guide along the length 
thereof for transmitting motion between the 
operating member and the fastening device 60 
for the operation thereof. 

2. An intrascope according to claim 1 
wherein the fastening device comprises an 
expandable structure for attachment by expan- 
sion. 65 

3. An intrascope according to claim 1 
wherein the expandable structure comprises a 
flexible bag capable of being expanded by 
being inflated with a fluid, the operating 
device comprising a pump for inflating the 70 
bag, and the motion transmitting means com- 
prising a pipe connected between the pump 
and bag for transmission of the fluid. 

4. An intrascope according to claim 1 com- 
prising a pivot connecting the fastening device 75 
to said one end of the light guide. 

5. An intrascope according to claim 4 
wherein the pivot is so situated that the 
pivot axis extends transversely to the length 

of the light guide in a position clear of the 80 
extremity of said one end thereof. 

6. An intrascope according to claim 4 
wherein the pivot comprises a pair of mem- 
bers respectively connected to the light guide 
and to die fastening device and mutually con- 85 
nected for relative pivotal motion, wherein 

the pair of members is situated in a position 
clear of a free space around the axis of the 
light guide. m 

7. An intrascope according to claim 1 com- 90 
prising a sheath surrounding the light guide, 
and wherein the flexible elongate means are 
arranged between the light guide and the 
sheath. 

8. An intrascope constructed substantially 95 
as described herein with reference to the 
accompanying drawings. 

For the Applicant, 
G. S. COURTNEY, 
Chartered Patent Agent, 
Rolls-Royce Limited, 
P.O. Box 3, Fiiton, 
Bristol. 
Bristol Engine Division, 
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